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$\mathcal{L}$ 2 $\tilde{a}$ : $\mathcal{L}arrow \mathcal{L}$
$k$ $H^{0}(R_{g};\mathcal{L}^{\otimes k})$
$\tilde{a}^{\otimes k}$ : $H^{0}(R_{g};\mathcal{L}^{\otimes k})arrow H^{0}(R_{g};\mathcal{L}^{\otimes k})$
Andersen-Masbaum
r PD
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1.1 (Andersen-Masbaum [1]). $a(\neq 0)\in H^{1}(C;\mathbb{Z}_{2})$ $\tilde{a}$
$\tilde{a}^{\otimes k}$ :
$Tr( \tilde{a}^{\otimes k};H^{0}(R_{g}; \mathcal{L}^{\otimes k}))=\frac{1+(-1)^{k}}{2}(\frac{k+2}{2})^{g-1}$ .



















$\Gamma=\{fi, v_{i}\}$ $3g-3$ $\{fi|l=1, \cdots 3g-3\}$ $2g-2$
$\{v_{i}|i=1, \cdots 2g-2\}$ 3 $3g-3$






2.1. $\{e_{l}\}$ $\{fi\}$ $\Lambda_{0}$ $:=\mathbb{Z}\langle\{e\iota\}\rangle$




$E_{3}^{i}$ $:=$ $\frac{1}{2}(e_{i_{1}}+e_{i_{2}}-e_{i_{3}})$ .
$v_{i}$ ( $f_{i_{2}}=f_{i_{3}}$ )
$E_{1}^{i}$ $:=$ $- \frac{1}{2}e_{i_{1}}+e_{i_{2}}$
$E_{2}^{i}$ $=$ $E_{3}^{i}:= \frac{1}{2}e_{i_{t}}$ .





\Lambda * $\Lambda_{0}^{*}$ { $\sum_{l}n_{t}fi\in\Lambda_{0}^{*}|$ ni $1+n_{\dot{j}}2+n_{i_{S}}\in 2\mathbb{Z}$ }








1. $\Lambda^{*}/2\Lambda_{0}^{*}\cong H_{1}(\Gamma;\mathbb{Z}_{2})(\cong \mathbb{Z}_{2}^{g})$










( $e_{1}+e_{2}+e_{3}$ ) $\Lambda_{0}/2\Lambda$
$\Lambda_{0}/2\Lambda$ $\mathbb{Z}_{2}^{g}$
$($ $)$ $\Lambda_{0}/2\Lambda\oplus\Lambda^{*}/2\Lambda_{0}^{*}\cong H_{1}(C_{\Gamma};\mathbb{Z}_{2})(\underline{\simeq}H^{1}(C_{\Gamma};\mathbb{Z}_{2}))$
$\Lambda_{0}$ $\Lambda_{0}^{*}$
2.3. $\mathcal{G}(\Gamma):=\mathbb{C}^{x}\cross(\Lambda_{0}/2\Lambda\oplus\Lambda^{*}/2\Lambda_{0}^{*})$
$(c_{1},\mu_{1}, \lambda_{1})\cdot(c_{2}, \mu, \lambda_{2})=(c_{1}c_{2}(-1)^{\lambda_{2}\cdot\mu_{1}},\mu_{1}+\mu_{2}, \lambda_{1}+\lambda_{2})$
. $\Lambda_{0}/2\Lambda$ $\Lambda^{*}/2\Lambda_{0}^{*}$
$\mathcal{G}(\Gamma)$
$1arrow \mathbb{C}^{\cross}arrow \mathcal{G}(\Gamma)arrow\Lambda_{0}/2\Lambda\oplus\Lambda^{*}/2\Lambda_{0}^{*}arrow 0$
Heisenberg 2-




$\{0, \cdots , k/2\}$ $v_{i}$ ( $e_{i_{n}}$, ) $k$ Clebsch-
110
Gordon $k$ .
$\{\begin{array}{l}j_{i_{1}}+j_{i_{2}}+j_{i_{3}}\in \mathbb{Z}|j_{i_{1}}-j_{i_{2}}|\leq j_{i_{3}}\leq j_{i_{1}}+j_{i_{2}}j_{i_{1}}+j_{i_{2}}+j_{i_{3}}\leq k\end{array}$







3 $\Gamma$ $k$ $\Lambda_{0}/2\Lambda$ $\Lambda^{*}/2\Lambda_{0}^{*}$ $\mathbb{C}(\Gamma;k)$
$\mathcal{G}(\Gamma)$
3.1 A0/2A-
31. $\mathbb{C}(\Gamma;k)$ $\Lambda_{0}/2\Lambda$ $\mu=(\mu\iota)\in\Lambda_{0}/2\Lambda$
$j\in QCG_{k}(\Gamma)$
$\mu:|j\ranglerightarrow(-1)^{2j_{\mu}}|j\rangle$
$j_{\mu}\ovalbox{\tt\small REJECT}hj_{\mu}$ $:= \sum_{l,\mu\iota\neq 0}$ il Clebsch-




















3.1. $(*)$ $\delta$ $\Lambda^{*}/2\Lambda_{0}^{*}$ (C $\cross$ )QCGk(\Gamma )\check 1-
$\Lambda^{*}/2\Lambda_{0}^{*}$ $(\mathbb{C}^{x})^{QCG_{k}(\Gamma)}$
Heisenberg $\mathcal{G}(\Gamma)$
3.4. 1- $\delta$ $\beta\delta$ : $\mathcal{G}(\Gamma)arrow GL(\mathbb{C}(\Gamma;k))$
$\rho_{\delta}(c, \mu, \lambda)$ : $|j\rangle$ $rightarrow c^{k}(-1)^{2j_{\mu}}\delta_{j}(\lambda)|\lambda\cdot j\rangle$





3.5. 1- $\delta$ $(\mu, \lambda)\neq 0$
$Tr( \rho_{\delta}(1, \mu, \lambda);\mathbb{C}(\Gamma;k))=\frac{1+(-1)^{k}}{2}(\frac{k+2}{2})^{g-1}$
Heisenbe $\rho_{\delta}$ [1]


















3.8 ( ). $\delta=(\delta_{j})$ : $\Lambda^{*}/2\Lambda_{0}^{*}arrow(\mathbb{C}^{\cross})^{QCG_{k}(\Gamma)}$
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